ABSTRACT
INTRODUCTION
Adverse events are unintended injuries or complications caused by health care rather than by the patient's disease, leading to death, disability or prolonged hospital stay [1] . Previous studies in various countries have shown that between three and 17% of all patients experience one or more adverse events during hospital stay [1] [2] [3] [4] [5] [6] [7] [8] [9] . In recent years, health care providers have focused on patient safety as a reaction to adverse events. Patient safety culture guides managers and health care staff in their behavior [10] . A dynamic, conscious definition of patient safety culture is presented by European Network for Patient Safety (EUNetPaS): "An integrated pattern of individual and organizational behavior, based upon shared beliefs and values that continuously seeks to minimize patient harm, which may result from the processes of care delivery" [11, p. 4] . A review reveals that in a safety culture, management is a key element to creating and encouraging safety. Learning is highly valued among all staff, and a willingness to learn from mistakes and to constantly improve performance prevails. Furthermore, the spirit of managers and health care staff is collaborative and relations are open, respectful and flexible. Errors are recognized as system failures rather than individual failures, and at the same time, individuals are responsible for their actions [12] . Studies have shown relations between a strong patient safety culture and patient outcome such as shorter length of stay [13] , willingness of treatment error reporting [14] , fewer falls among patients [15] and lower rates of in-hospital complications e.g. pneumothorax, infection due to care and postoperative sepsis [16] .
When improving safety, measuring patient safety culture is of great importance. Examining health care staff's perception of patient safety culture and aspects influencing patient safety culture represents the first step when managers want to improve health care quality and safety.
There are a variety of instruments to measure patient safety culture [11, 17] . One such instrument is the Hospital Survey on Patient Safety Culture (HSOPSC), devel-oped in the US by the Agency for Healthcare Research and Quality (AHRQ). The HSOPSC measures patient safety culture at unit and hospital level, as well as patient safety culture outcome measures. It has been validated and is reported for use in many European countries [11] and in different contexts [18, 19] .
Earlier studies among health care staff using the HSOPSC have shown that the unit level dimensions "Teamwork Within Hospital Unit" e.g. [20] , "Manager Promoting Safety" e.g. [21] , and "Organisational Learning" e.g. [22] were highly scored, indicating strengths in patient safety culture. This was also the case for the hospital level dimensions "Hospital Management Support" e.g. [23, 24] and "Teamwork Across Hospital Units" e.g. [25] . On the contrary, "Nonpunitive Response To Error" e.g. [26] , "Staffing" e.g. [27] and "Feedback and Communication" e.g. [20] were those unit level dimensions which health care staff scored the lowest. This was also seen for the hospital level dimensions "Teamwork Across Hospital Units" e.g. [21] , "Hospital Handoffs and Transitions" e.g. [25] as well as for "Hospital Management Support" e.g. [26] . Regarding the outcome measures, results from earlier studies differ. Health care staff scored high, indicating patient safety culture strengths, for "Frequency of Event Reporting" [28] and for "Overall Perceptions of Safety" e.g. [22] . However, health care staff have also scored low for the same measures e.g. [20, 21, 24, 25] .
Patient safety culture measurement studies have shown differences between staff groups. Managers scored higher patient safety culture values than non-managers [23, 29, 30] . Registered nurses (RNs) scored higher patient safety culture values than physicians [31, 32] . Higher scores were also reported for RNs with longer experience in the current unit compared to those with shorter experience [23, 29] and for RNs aged 40 -49 years compared to those younger than that [29] . Patient safety culture perception has also shown to differ due to context, where respondents working in internal medicine and obstetric units reported higher scores considering communication openness when compared to those in other kinds of units [29] .
Analyses of relationships between patient safety culture and measures of safety performance [33] showed an explained variance which varied. Ballangrud et al. [21] reported a model consisting of the 12 original dimensions showing an explained variance of 28% for "Overall Perception of Safety" and "Frequency of Incident Reporting" respectively. Pfeiffer & Manser [34] used a modified HSOPSC version consisting of nine of the 12 original dimensions. This model showed an explained variance of 54% for "Overall Perception of Safety" and 35% for "Frequency of Incident Reporting" [34] . Also Alahmadi [24] used a modified HSOPSC version consisting of seven of the 12 original dimensions. This model showed an explained variance of 32% for "Overall Perception of Safety" [24] .
Several factors are known to be of importance for patient safety culture; e.g. managers' actions and support and health care staff characteristics. Teamwork as well as the organisation's ability to learn and improve is also important. Several studies have been conducted regarding patient safety culture as perceived by different health care staff, and differences between groups have also been reported. Studies have also shown differences regarding variations in potential predictors for patient safety culture. These studies were undertaken in different countries, contexts, and health care systems and often in small samples. An additional European study of patient safety culture and patient safety is not only of national interest, but should also contribute to the collective knowledge regarding patient safety culture. To gain a better understanding of managers' and staff's perception of patient safety culture and the factors potentially of importance for this, these relations need further examination.
The purpose of this paper was to compare managers' and health care staff's perceptions of patient safety culture and to explore factors potentially influencing patient safety culture in hospital settings.
METHODS

Sample and Procedure
The sample consisted of 2120 health care staff (RNs, n = 1225, enrolled nurses (ENs), n = 633 and physicians, n = 262) employed in a medical (n = 999), surgical (n = 821) or mixed medical-surgical (n = 300) health care division in a Swedish county council. The medical and the surgical health care divisions, including senior management board, span over two hospitals. The mixed medical-surgical health care division constitutes of staff employed at a third hospital, led by a hospital manager and senior managers. Data was collected in late 2009 by means of a cross-sectional web-survey. It was disseminated through a personally-unique link to each employee who fulfilled the following criteria: being an RN, EN or physician working at one of three health care divisions. The respondents had to have an extent of service of 50 percent or more, being employed three months or more and not being on extended sick or parental leave. Written information about the study was sent out via staff newspaper and information was published on the staff intranet. Survey aim, information about voluntary participation and confidentiality was emphasized both at information meetings held at the health care divisions as well as in the e-mail message containing the link to the questionnaire. Names and e-mail addresses of eligible respondents (N = 2120) were obtained from nurse managers and personnel officers. These were asked to review the names and addresses thoroughly and if necessary adjust them in order to ensure that questionnaires were sent out to the correct recipients.
Questionnaire
Data was collected using the Swedish version of the HSOPSC; Swedish Hospital Survey on Patient Safety Culture (S-HSOPSC). The S-HSOPSC has been translated into Swedish, adapted by adding two dimensions comprising seven items of importance to patient safety culture within a Swedish health care context, i.e. items about reporting risk, information and support to patients, relatives and health care staff in connection with adverse events [35] and statistically validated for use in Swedish hospital settings [36] . The remaining (n = 44) items are the same as in the HSOPSC [33] . In total, the S-HSOPSC includes 51 items forming 14 dimensions. Seven dimensions (24 items) deal with unit level aspects of patient safety culture, three dimensions (11 items) deal with hospital level patient safety culture. Two dimensions and one single-item (7 items) serve as outcome measures. One single-item serve as descriptive measure regarding number of events reported over 12 months. Most items are being answered using a five-point response scale of agreement (1 = "Strongly Disagree" to 5 = "Strongly Agree") or frequency (1 = "Never" to 5 = "Always", or 1 = "Excellent" to 5 = "Failing") where a higher score indicates strengths in patient safety. Two items use a six-point frequency scale from "No Event" to "21 Events or more" or "No Risk" to "21 risks or more". In this study, Cronbach's alphas for the 14 dimensions varied between 0.58 and 0.86. In addition, a demographic question regarding health care division affiliation was added ( Table 1 ).
Ethical Considerations
Before the study was carried out, the project underwent ethical review and approval by the local ethics committee (Dnr. C 2009/304). In addition, the County Council Manager and managers on each health care division gave their approval of the study. Data was handled according to the Personal Data Act (1988) supervised by the Data Inspection Board. Participation was voluntary and confidential.
Data Analysis
Questionnaires were excluded if no entire section was answered, fewer than half of the items were answered or when all items were answered the same e.g. all 5: s in accordance with developer instructions [33] . For each item, the percentage of positive responses was calculated, i.e. the percentage of respondents who answered the item by checking "strongly agree" and "agree" or "always" and "most of the time" [33] . The data was summarized in frequencies, percentage (nominal data), mean and (SD) (interval data). Variance due to differences in size between two groups were analysed using Levenes test (p > 0.05). Differences in patient safety culture between two unrelated groups (i.e. managerial function, sex) were analysed using Students T-test. Differences in patient safety culture between three unrelated groups (i.e. staff group, total experience within health care, age, workplace division) were tested using ANOVA. Significant F-levels were followed by post-hoc comparison (Tukey) to analyse differences between the groups [37] . A multiple regression analysis was conducted where all independent variables were entered simultaneously [37] . Dependent variables were the two outcome measures "Frequency of Event Reporting" and "Overall Perceptions of Safety". Independent variables were the unit level, hospital level and Swedish added dimensions. Staff group, health care division, sex, managerial function and total experience within health care also served as independent variables. Internal consistency of the patient sa-
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fety dimensions was calculated using Cronbach's alpha coefficient [37, 38] . Statistical analyses were conducted using IBM Statistical Package for Social Sciences (SPSS) Statistics version 19.0. Levels of significance were set at p < 0.01.
RESULTS
In total, 1117 health care staff answered the questionnaire (response rate 53%). Of these, 1023 (48%) were valid. RNs constituted the largest group, most of the respondents were above 40 years of age and five percent had a managerial function ( Table 1) .
Differences between Health Care Staff
Managers and non-managers Managers scored higher for 11 out of 14 dimensions compared to non-managers. Differences were distributed at outcome measures, unit level, hospital level and the Swedish added dimensions ( Table 2) .
Staff groups ENs scored higher in ten out of 14 dimensions compared to RNs and in six dimensions compared to physicians. RNs scored higher than physicians in three dimensions. Physicians scored higher than RNs in one dimension. Differences were distributed at outcome measures, unit level, hospital level and the Swedish added dimensions ( Table 3) . Sex Analyses showed that female (n = 871) respondents reported higher patient safety culture scores than male (n = 152) respondents in four dimensions "Frequency of Event Reporting" (mean = Age Health care staff aged ≥56 years scored higher for eight out of 14 dimensions compared to those aged ≤40 years and for three out of 14 dimensions compared to those aged between 41 and 55 years. Health care staff aged 41 -55 scored higher for nine dimensions compared to those aged ≤40 years. Differences were distributed at outcome measures, unit level, hospital level and the Swedish added dimensions ( Table 4) .
Total work experience within health care Health care staff with experience >10 years scored higher for five out of 14 dimensions compared to those with experience 0 -5 years and for four out of 14 dimensions compare to those with total experience of 6 -10 years. Differences were distributed at outcome measures, unit level, hospital level and the Swedish added dimensions ( Table 5) . Health care division Health care staff working in the mixed medical-surgical health care division reported higher patient safety culture scores for two dimensions compared with those working in the medical and surgical health care division Factors influencing patient safety culture The multiple regression analysis revealed that the patient safety culture dimensions and sample characteristics, i.e. staff group, health care division, sex, managerial function and total experience within health care ( Table 6 ) explained 49% of the variance for "Overall Perceptions of Safety" and 26% of the variance for "Frequency of Incident Reporting" ( Table 6 ). The model shows that three unit level dimensions; "Organisational Learning", "Nonpunitive Response To Error" and "Staffing", as well as the hospital level dimensions "Hospital Management Support" and "Hospital Handoffs and Transitions" made significant contributions to "Overall Perceptions of Safety". Two unit level dimensions; "Organisational Learning" and "Feedback and Communication" and one of the Swedish added dimensions; "Information to Patient/Relatives" contributed significantly to "Frequency of Incident Reporting". Concerning the characteristics, managerial function as well as total work experience within health care >10 years contributed significantly to "Overall Perceptions of Safety".
DISCUSSION
The main results of this study show that perception of patient safety culture differed in relation to managerial function, staff group, sex, age, total work experience and health care division. The multivariate regression analysis show that 49% of the variance for "Overall Perception of Safety" and 26% of the variance for "Frequency of Incient Reporting" were explained by the patient safety d culture dimensions and sample characteristics.
Methodological Considerations
Some methodological considerations must be addressed. This study was conducted as a cross-sectional web survey. Data collection was inspired by Dillman [39] to enhance response rate, i.e. that one reminder was sent digitally to all non-respondents after 2 weeks and a second reminder was sent 9 days thereafter. The response rate of 53% can be seen as average for a web survey [40] and the final sample size of 1023 is regarded as sufficient for testing the overall fit of the regression model, i.e. test of the R2 [41] . In the present study, three different kinds of health care staff were included. This strengthens the generalizability in the present study and also poses a variation in the sample, which may well be consistent with health care staff in other hospital contexts. At the point of data collection, about 2200 (54%) RNs, 1200 (29%) ENs and 700 (17%) physicians were employed at the county council. Of these, 1023 responded to the study (RNs 64%, ENs 29% and physicians 7%), making the distribution of respondents correspond rather well with the eligible sample and with the country as a whole [42] . Internal dropouts varied between 2% (n = 22) for "Manager Promoting Safety" and 31% (n = 322) for "Information to Patient/Relatives". The dimensions put in the beginning of the instrument had fewer dropouts than those towards the end, which might reflect that respondents became weary by answering many previous questions e.g. Clancy & Wachsler [43] . Nine dimensions had an alpha value between 0.80 and 0.86, which is to be onsidered as acceptable to good [44] . The dimension c "Frequency of Event Reporting" showed the highest Cronbach's alpha value (α = 0.86), which is similar to the value (α = 0.84) presented by Sorra & Nieva [33] for the same dimension. The dimension "Staffing" showed a Cronbach's alpha value of 0.58, a finding also close to results presented earlier [33] where this dimension showed a value of 0.63. This dimension was also reported to exhibit similar alpha values in other studies [28, [45] [46] [47] [48] . This means that this dimension might consist of vaguely formulated items whose importance for patient safety culture varies due to country and organization. Thus, the results of this dimension must be interpreted with caution.
Discussion of Results
One important finding of this study was that respondents with a managerial function scored higher than nonmanagers on a majority of the dimensions. This finding is consistent with earlier safety culture surveys, where respondents in management positions scored a more positive perception of patient safety culture [23, 49] . On the other hand, respondents in a non-managerial position scored in ways consistent with a more positive perception of patient safety culture compared to those with a managerial position when it comes to telling others about their mistakes [49] . One explanation for the managers' higher scores in this respect might be that many managers handle patient safety work reports, risk or adverse event reports in accordance with imperative national health care regulations [50] , which were introduced in adjacent to the present survey. This might create a feeling of being familiar and up-to date with patient safety work performed at the workplace. These findings may also reflect that managers are more distant from front-line service and direct contact with patients, unaware and unknowing of all situations when the safety of patients is put at risk, which might explain their more optimistic view of patient safety. This difference between managers and non-managerial staff might also mirror a propensity from health care staff to smooth over safety problems when informing managers [23] . This gap in perception of patient safety culture between managers and non-managerial health care staff needs to be bridged. Patient safety is largely created and developed by managers at all levels in an organization [12] and effective management has shown to be important in creating a positive safety environment [51] . Furthermore, nursing leadership has shown positive relations to improved patient outcomes, such as reduced adverse events [52] . When improving patient safety culture, managers need to provide visions of possibilities, of what is right and important and what needs to be done [53] , thus managers need to communicate their commitment to patient safety. A starting point could be face-to face meetings with managers and clinical staff where patient safety issues could be discussed. This approach to improving patient safety, inspired by patient safety leadership walk-rounds [54] have shown to be efficient in supporting improved patient safety culture [55] .
RNs, ENs and physicians have different views on patient safety culture. ENs scored significantly higher than physicians and RNs for 12 out of 14 dimensions. In a study by Hughes & Lapane [56] , the less educated ENs scored higher than RNs concerning overall resident safety in nursing homes. Similar results were also reported by From et al. [57] , where ENs scored higher than RNs regarding the organizational climate and quality of care. These results might be explained by the fact that ENs are more frequently involved in direct care to the hospital patients, thus the scoring represents an assessment of one's own labor and proneness to safety. It may also reflect that RNs are more educated in critical thinking, hence the RNs score lower.
RNs scored higher than physicians, indicating patient safety culture strengths, in three dimensions. One of these dimensions was "Hospital Handoffs and Transitions", regarding transferring patients and information between units and shifts. This result may reflect that RNs have an understanding and knowledge of this aspect of hospital care, since these tasks, e.g. transferring and reporting on patients, as well as documenting patient care, primarily is performed by nurses. Physicians scored higher than RNs in the dimension "Information to Patient/Relatives" regarding situations when an adverse event had happened. The task of informing and managing patients and relatives in connection to adverse events traditionally falls to the physicians, giving them an understanding of the situation. This indicates that the perception of patient safety culture may be related to the context in which the staff operates and have responsibilities. This assumption is supported by earlier findings [58] , where the staff with distance to patients and less education scored lowest for patient safety culture. Earlier research on perceptions of patient safety culture also show inconsistencies between RNs and physicians, where RNs scored higher than physicians for most questions [59] . In Haugen et al. [58] , variations were reported where nurse anesthetists scored higher than surgeon physicians both in outcome variables as well as for unit level dimensions. Staff having different views on responsibility, influence and participation in development of patient safety has been reported by Cook et al. [60] . These results show that physicians, administrators and nurses considered patient safety as a nurse responsibility, yet only 8% of the physicians consider nurses as part of the decision-making team [60] . When managers aim at unifying views like the previously mentioned in order to improve patient safety, they need to be visible to front line staff [59] and bridge the professional boundaries [61] . Professionals from different disciplines must also cooperate [62] in order to make patient safety a responsibility for all health care staff, regardless of profession.
Analyses showed that staff >40 years of age scored patient safety culture higher than younger staff for nine dimensions. These findings are in accordance with earlier studies, showing that respondents in their forties evaluate safety culture more positively than those in their twenties and thirties [29] . There is a possibility that older staff members are more capable of identifying existing structures supporting patient safety culture, which has been pointed out in the context of nursing homes [63] .
Respondents with longer total experience within health care scored higher than those with shorter experience, indicating patient safety culture strengths. This is a result in line with El-Jardali et al. [32] , where more experienced health care staff scored higher for the patient safety culture dimensions regarding event reporting and overall safety. This might be explained by the fact that the staff with short experience had not adapted to the existing culture, and thus were able to have a more critical attitude to prevailing lack of safety. These results also correspond with findings from earlier studies showing that work experience affects nurses' clinical decisionmaking process [64] and thus the safety of patients.
In this study, staff in the mixed, smaller medical-surgical health care division scored higher than staff in the larger medical and surgical health care divisions for all hospital level dimensions. These dimensions include remote manager support, teamwork with other units, and hospital transitions. The Swedish added dimension regarding information to patients when an adverse event happens was also scored higher by staff in the mixed division. According to the answers given to the questions, this indicates that staff at the mixed medical-surgical health care division to a greater extent perceive that the transverse paths of decision-making are short, communication and cooperation with other hospital units works well, and that the senior managers and hospital manager are perceived to be accessible, engaged in patient safety work and able to communicate the importance of safe behavior. This is supported by findings in earlier studies that claim that larger organizations are more likely to be complex, less responsive to employees' needs and concerns and that they have a weak organisational culture [65] . In earlier studies, respondents at the smaller hospitals (<100 beds) scored higher, indicating patient safety culture strengths, for the broad dimension "Overall Safety" covering items such as existing patient safety problems, sacrifice of safety to get more done and whether procedures prevent errors. The collaborative spirit of managers and staff, as well as open, flexible relations are of great importance in a safety culture [12] , a culture which seemingly exists in the mixed division in this study.
In the present study, the explained variance of 49% for "Overall Perception of Safety" is found to be higher than the variance of 32% reported in Alahmadi [24] and 28% reported in Ballangrud et al. [21] , but somewhat lower than the variance of 54% reported by Pfeiffer [34] . The explained variance of 26% for "Frequency of Incident Reporting" is similar to the model reported by Ballangrud et al. [21] . The explained variance in the present study might depend on the use of sample characteristics as additional independent variables. The multiple regression analysis showed that variables significantly contributing to "Overall Perceptions of Safety" were "Organisational Learning", "Nonpunitive Response To Error", "Staffing", "Hospital Management Support" and "Hospital Handoffs and Transitions" and the sample characteristics managerial function and total health care work experience >10 years. These findings confirm the findings by other researchers regarding "Nonpunitive Response To Error" and "Staffing" as significant contributors to Overall Perceptions of Safety [34] . Organisational Learning was also found to significantly contribute to Overall Perceptions of Safety [24] . Several variables significantly contribute to "Frequency of Incident Reporting"; "Organisational Learning", "Feedback and Communication" and "Information to Patient/Relatives". "Feedback and Communication" was also found in other studies to significantly contribute to "Frequency of Incident Reporting" [21, 34] .
In this study, health care staff with employment longer than three months was eligible for participation. Further research could examine patient safety culture from newly employed health care staff's point of view, whose opinion might broaden and deepen the knowledge of patient safety culture in relation to different staff characteristics. A further examination of patient safety and health care quality by exploring the link between patient safety culture and quality of care from patients' perspectives could shed light on how quality of care is perceived by the ultimate recipient of care; the patient.
Conclusions and Implications for Nursing
Results from the present study show that managers perceive patient safety culture to be stronger than nonmanagerial health care staff do and RNs, ENs and physicians have different views of patient safety culture. Patient safety culture also differs with regard to sex, age and total work experience. Results in the present study also indicate that managerial engagement and support as well as an organization's ability to learn from mistakes and thorough information to patients and relatives are positively related to patient safety. Establishing and maintaining a safety culture and learning from mistakes to avoid a culture of blame-and-shame in connection to mistakes are also positively related to patient safety. Based on the results, health care is proposed to ensure manager's further engagement in patient safety and to encourage managers to approach health care staff utmost to patients in order to increase their awareness of the actual situation on patient safety culture. Health care staff, regardless of profession, must cooperate with other professionals from different disciplines and clinical settings to make patient safety a responsibility for all. Managers have the responsibility to foster patient safety culture at their workplace and can thus benefit from the results in this study. Bridging the gap in perception of safety, between managers and non-managers and between different health care staff groups in order to improve patient safety is of utmost importance.
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